Effects of prolonged infusion with endothelin-1 on the function and morphology of rat adrenal cortex.
A week of SC infusion with endothelin-1 (ET-1) (0.2 microgram.kg-1.hr-1) lowered PRA and raised plasma aldosterone (A) concentration in rats. Kalaemia and the plasma levels of ACTH and corticosterone (B) were not affected. Prolonged ET-1 administration caused a notable hypertrophy of zona glomerulosa (ZG) and its parenchymal cells, without inducing any apparent change in zona fasciculata. Stereology showed that ZG cell hypertrophy was mainly due to the increase in the volume of the mitochondrial compartment and to the proliferation of smooth endoplasmic reticulum (i.e., the two organelles in which the enzymes of steroid synthesis are contained). Isolated ZG cells from ET-1-infused animals evidenced a notable enhancement in their basal production of A and B. The secretory responses of ZG cells to the maximal effective concentrations of their three main stimulators (ACTH, angiotensin-II and K+) displayed comparable increases. These findings indicate that ET-1, when chronically administered, is able to specifically enhance the growth and steroidogenic capacity of rat ZG, and suggest that the mechanism underlying this ET-1 effect involves stimulation of the de novo synthesis of both the steroidogenic enzymes and the membrane framework in which they are located.